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Abstract. Verrucaria elaeomelaena (A. Massal.) Arnold is confirmed as occurring in Poland, and its relation to V. funckii (Spreng.) 
Zahlbr. is discussed. The species are briefly described and their distribution in Poland given. 
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INTRODUCTION 


During a study of pyrenocarpous aquatic lichens 
in the Polish Tatra Mts, two closely related species 
— Verrucaria elaeomelaena (A. Massal.) Arnold 
and V funckii (Spreng.) Zahlbr. — were identified. 
Both species occur on inundated or submerged 
rocks and pebbles in streams. They are recog- 
nized by the shape and size of ascospores, and 
they are characterized by substratum preferences: 
V. elaeomelaena inhabits exclusively basic sub- 
strata such as limestone, gneiss and other kinds 
of calcareous rocks, whereas V. funckii occurs on 
acidic substrata such as siliceous rocks. Never- 
theless, these closely related species have often 
been confused. One source of confusion was 
misapplication of the name V. elaeomelaena by 
Swinscow (1968), who mistakenly attributed it 
to the freshwater species, which was widespread 
on siliceous rocks. According to him, “The type 
specimens of V. elaeomelaena, from Massalon- 
go’s herbarium at Verona, is unfortunately on 
limestone, so that it is not entirely characteristic 
of this species so widespread on acidic rocks’, 
and this statement likely influenced further un- 
derstanding of the species by other lichenologists. 
In a monograph of Polish lichens, for example, 
Nowak and Tobolewski (1975) included V. silicea 
Servit (a later synonym of V. funckii) under the 


name V. elaeomelaena. In consequence of these 
and other nomenclatural problems, the two spe- 
cies V. elaeomelaena and V. funckii were incor- 
rectly determined in several European countries, 
including Poland. In 1972 Wirth noted that the 
specimens on acidic and basic rocks referred to 
V. elaeomelaena represent two different species, 
and that the specimens growing on acidic rocks 
belong to V. silicea (Servit 1954), now V. funckii 
due to nomenclatural priority (Wirth 1980). Un- 
fortunately, Wirth’s observations were not taken 
into account by other authors, nor were reconsid- 
erations of the taxonomic status of these species 
by Hawksworth (1989). For instance, in recent 
checklists of lichens in Poland (Faltynowicz 1993, 
2003; Bielczyk 2003) V. elaeomelaena is not listed 
as a separate species, and V, elaeomelaena auct. 
is considered a synonym of V. funckii. 

The present research has confirmed V. elae- 
omelaena in Poland and treated it as a separate, 
well-defined species, clearly distinguished from 
V. funckii. Both species are described here, together 
with selected synonyms and the known distribu- 
tion in Poland. The study is based on revision of 
material from KRAM, KRAP, LBL, UGDA and 
GPN, as well as the authors’ own field survey in 
the Polish Carpathians. 
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RESULTS AND DISCUSSION 


Verrucaria elaeomelaena (A. Massal.) Arnold 


Verh. Zool.-Bot. Ges. Wien 18: 958. 1868. — Lithoicea 
elaeomelaena A. Massal., Att. Ist. Veneto, Ser. 3, 2: 380. 
1856. TYPE: Arnold, Rabenhorst, Lichenes europaei: 
333d (KRAM-L), ISOLECTOTYPE — V. elaeomelaena 
f. calcicola Zschacke, Hedwigia 67: 70. 1927. 


Prothallus not distinct, whitish or pinkish, non- 
fimbriate. Thallus superficial, light brownish green 
to olive-brown or mid brown, subgelatinous, usu- 
ally not cracked (rarely with fine splits forming in 
the herbarium), thallus surface dull, smooth or un- 
even. Cells ofthallus weakly arranged in columns. 
Cortex weakly developed, pigmented brown; lower 
part of thallus continuous with areas of brown pig- 
ment, or rarely discontinuous. Perithecia forming 
very low to moderate projections 0.3-0.4 mm in 
diameter, at first completely covered by thallus 
layer but later becoming erumpent in thal- 
line warts; apex often somewhat exposed and 
blackish. Involucrellum black, variable, conical 
and in upper half of exciple or reaching to base 
of thallus, or more or less appressed to exciple. 
Exciple 200-400 um wide, colorless at side and 
base. Asci clavate, 8-spored. Ascospores colorless, 
non-septate, broadly ellipsoid, rounded at both 
ends, without a perispore, 22-30 x 12-16 um. 
Conidiomata not detected. 


TAXONOMIC NOTE. This species was often con- 
fused with the more common KV funckii. Verrucaria 
elaeomelaena is distinguished from V. funckii by 
the thicker and paler thallus, and larger, broadly 
ellipsoid ascospores. It can usually also be rec- 
ognized in the field by its substratum preference, 
as it occurs on calcareous rocks in basic streams. 
The taxonomic and nomenclatural problems as- 
sociated with the two species were discussed by 
Hawksworth (1989) and Thiis (2002). 


ECOLOGY AND DISTRIBUTION. Verrucaria elaeo- 
melaena occurs on calcareous rocks, or rocks under 
calcareous influence on inundated or submerged 
rocks and pebbles in springs, streams and rivers 
mainly in lowlands and uplands, less frequently 
on mountains at lower altitudes. This species is 
known from scattered sites in Europe, where it is 


reported from the British Isles (Hawksworth et al. 
1992) and from lowlands and uplands of Central 
Europe (Faltynowicz 1992; Wirth 1995; Diederich 
& Sérusiaux 2000). It is also known from lower 
altitudes in mountains, such as the Carpathians 
(Bielczyk et al. 2004), Alps (Hafellner & Türk 
2001; Clerc 2004), Apennines (Nimis & Martellos 
2003) and Pyrenees (Llimona & Hladun 2001). 
Outside Europe it occurs in North America (Es- 
slinger & Egan 1995), but the precise distribution 
of the species is still relatively poorly known, and 
probably this species is more frequent. 

In Poland V elaeomelaena is limited to larger 
limestone areas (Fig. 1). In the Carpathians it 
occurs in the West Tatras (Krzewicka 2006) and 
Pieniny Mts (Kiszka 2000), where it is found on 
calcareous rocks in clear streams. Outside the Car- 
pathians it occurs in basic streams of the Wyzyna 
Krakowsko-Wielunska upland at a few scattered 
sites (Nowak 1961, 1967, 1995; Kiszka 1979). It 
is also known from lower altitudes in northwest 
Poland, for example at one locality in the Bory 
Tucholskie forest (Lipnicki 1993a), one locality on 
the Rownina Drawska plateau (Lipnicki 1993b), 
and a few localities in the Pojezierze Kaszubskie 
lake district (Krawiec 1933, 1938; Faltynowicz 
1992). This species was also reported from the 
Sudety Mts (Eitner 1911), but there are no recent 
records. It seems that in Poland V. elaeomelaena 
is a rare species growing predominantly in clear 
streams at lower altitudes. 


COMMENTS. Specimens from Mstów village 
reported by Nowak (1967) as V. funckii in fact 
belong to V. elaeomelaena although the lichens 
grow on noncalcareous substratum. However, they 
can grow in this locality because of the large area 
of calcareous outcrops, for example the Wyzyna 
Wielunska upland, where the pH of the water in 
streams is basic. In that situation the surface of 
stones inhabited by this species gives a positive 
reaction with acid (HCI+). It was previously ob- 
served by Krzewicka and Galas (2006) that some 
aquatic lichens that tend to grow on a particular 
acid or basic substratum may sometimes occur on 
a substratum type other than the preferred one. 
This usually happens when the occupied sub- 
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Fig. 1. Distribution of Verrucaria elaeomelaena in Poland. 
@ - confirmed (based on herbarium material); © — uncertain 
(herbarium material unavailable or missing). 


stratum is permanently submerged in water with 
a pH agreeing with the species’ requirements. 
For example, species usually growing on a cal- 
careous substratum may occur on siliceous rock 
if the rock is continually submerged in strongly 
basic water. 

Probably all the specimens hitherto cited from 
western Pomerania as V. funckii by Faltynowicz 
(1992) represent V. elaeomelaena. Revision of 
the available herbarium material from this area 
confirmed that the specimens previously named 
V. funckii in fact belong to V. elaeomelaena. 
Other historical materials from western Pomerania 
cited by Faltynowicz (1992) as V. funckii were 
previously reported by Krawiec (1933, 1938) 
as V. elaeomelaena. The historical specimens 
were not located in any herbaria and cannot be 
reexamined, but the ecological note by Krawiec 
(1933, 1938) suggests that his determination was 
correct. 


SPECIMENS EXAMINED. POLAND. WESTERN PO- 
MERANIA, Pojezierze Kaszubskie lake district, Thuczewo, 
4 April 1986, W. Faltynowicz & Z. Tobolewski (UGDA). 
— WYŻYNA KRAKOWSKO-WIELUNSKA UPLAND, Mstów 
4 July 1963, J. Nowak (KRAM-L 12738); Siemiaszyce, 
on pebbles in stream, 6 Feb. 1957, J. Nowak (KRAM-L 
19543); Ojców, Dolina Sąspowska valley, in water on 


limestone, 9 Aug. 1957, J. Nowak (KRAM-L 19542); 
Dolina Bedkowska valley, on submerged limestone 
rocks in a spring, 7 Sept. 1956, J. Nowak (KRAM-L 
19541); Dolina Bedkowska valley, near Rudawa, on 
submerged limestone boulders in stream, 19 May 1976, 
J. Nowak (KRAM-L 49539; LBL); near Bedkowice, 
on limestone pebbles in stream, 400 m, 26 July 1986, 
J. Nowak (KRAM-L 30349); Jeziorki near Kroczyc, 
5 May 1958, J. Nowak (KRAM-L 19544, 19539). 
— WESTERN CARPATHIANS, Pieniny Mts, in Potok 
Limbargowy stream on calcareous rocks, 650 m, 16 
July 1997, J. Kiszka (KRAP); West Tatra Mts, Dolina 
Chochotowska valley, Polana Huciska glade, in stream 
on calcareous rocks, 975 m, 16 July 2004, B. Krzewicka 
2755a (KRAM-L 49589); near Koryciska, 960 m, 16 
July 2004, B. Krzewicka 2709a (KRAM-L 50162). 


Verrucaria funckii (Spreng.) Zahlbr. 


Cat. Lich. Univ. 1: 41. 1921. — Pyrenula funckii Spreng., 
in Funck, Krypt. Gewächse 32: 5. 1826. TYPE: Sprengel 
in Funck: Krypt. Gewächse 32: no. 658, Pyrenula funckii, 
Auf Steinen in klaren Gebirgs-Bächen’ (FR SYNTYPE). 
- V. silicea Servit, Československé Liejniky čeledi 
Verrucariaceae. Lichenes familiae Verrucariacearum. 
Nakladatelstvi Ceskoslovenske Akademié Ved, Praha: 
156. 1954. — V. elaeomelaena auct. non (A. Massal.) Ar- 
nold. — V. denudata var. mougeotii Zschacke, Hedwigia, 
67: 74. 1927. TYPE: Siegmund, Rabenhorst, Lichenes 
europaei: 344b (KRAM-L SYNTYPE). — V. mougeotii 
(Zschacke) Servit, Československé LiSejniky čeledi 
Verrucariaceae. Lichenes familiae Verrucariacearum. 
Nakladatelstvi Ceskoslovenske Akademié Ved, Praha: 
156. 1954. — V. nuda Zschacke, Rabenh. Kryp. Fl. 9. 
1/1. 240. 1934. 


Prothallus indistinct, creamy or black, non- 
fimbriate. Thallus superficial, grey-green, greenish 
brown to dark brown, subgelatinous, usually well 
developed, not cracked, rarely with a few cracks, 
surface smooth, glossy. Cells of thallus arranged 
in columns. Cortex weakly developed, pigmented 
brown, lower part of thallus continuous, black. 
Perithecia 0.2-0.3 mm in diameter, remaining im- 
mersed, only the ostioles visible as small black dots 
from above. Involucrellum dark brown to black, 
well developed, thick. Exciple wide, colorless at 
sides and base. Asci clavate, 8-spored. Ascospores 
colorless, non-septate, narrowly ellipsoid, rounded 
at apices, without a perispore, 18-25 x 6-8 um. 
Conidiomata not detected. 
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TAXONOMIC NOTE. The species originally de- 
scribed as Pyrenula funckii Spreng. was considered 
by Zahlbruckner (1921) as a member of Verrucaria 
and transferred to this genus. Unfortunately this 
name has long been neglected by taxonomists. 
Instead the species V. silicea (Servit 1954) was 
described for this aquatic lichen growing on acidic 
substrata. In 1980, Wirth noted that the specimens 
named as V. silicea are conspecific with V. funckii, 
which has nomenclatural priority. 


ECOLOGY AND DISTRIBUTION. Verrucaria 
funckii occurs on inundated or submerged sili- 
ceous rocks and pebbles in mountain and upland 
streams, rivers and lakeshores. This species is 
known from Europe and widely distributed in the 
northern part, where it is reported in Scandinavia 
(Santesson et al. 2004), Iceland (Kristinsson 
2002), Ireland and Great Britain (Hawksworth 
et al. 1992), through the uplands and mountains 
of Central Europe, such as the Carpathians and 
Alps (Wirth 1995; Hafellner & Tiirk 2001; Thiis 
2002; Bielczyk 2003; Bielczyk et al. 2004; Clerc 
2004), to southern Europe, where it is known from 
a few scattered localities on the Iberian, Apennine 
and Balkan Peninsulas (Llimona & Hladun 2001; 
Nimis & Martellos 2003; Krzewicka et al. 2007). 





Fig. 2. Distribution of Verrucaria funckii in Poland. @ — con- 
firmed (based on herbarium material); O — uncertain (her- 
barium material missing). 


Outside Europe it is known from North America 
and Asia (Esslinger & Egan 1995). 

In Poland V. funckii occurs mainly in moun- 
tainous regions. It is known from the Sudety Mts 
where it was found in one locality in the Gory 
Stolowe Mts, and from the Carpathians where 
it was recorded at scattered localities (Fig. 2). 
Hitherto in the Polish Eastern Carpathians this 
species was reported from only one locality 
(Kiszka & Koscielniak 2001), but it is probably 
more frequent in this area. In the Polish Western 
Carpathians it occurs both in the Tatras (Motyka 
1926, 1927; Nowak 1995; Krzewicka 2006) and 
the Beskidy Mts where it was noted from many 
places in the Beskid Slaski Mts (Kiszka 1967), 
Beskid Zywiecki Mts (Nowak 1971, 1998), Beskid 
Wyspowy Mts (Nowak 1998), Beskid Mały Mts 
(Nowak 1965), and Gorce Mts (Czarnota 2000). 
The species is also known from localities at lower 
altitudes in the Pogörze Roznowsko-Ciezkowickie 
foothills, where it was found at 400 m altitude 
(Kozik 1977), and in the Pogörze Przemyskie 
foothills at 350 m (Kiszka 2002). Verrucaria 
funckii seems to be relatively common within its 
distribution range. 


COMMENTS. The specimens reported by 
Motyka (1926, 1927) from the Tatra Mts under 
the name V. elaeomelaena probably belong to 
V. funckii. However, these are historical records 
and no specimens are preserved in any Polish 
herbaria. Motyka mentions that the species was 
associated with V hydrela Ach. growing on granite 
rocks. Both species (V funckii and V. hydrela) occur 
exclusively in acidic streams and prefer siliceous 
substrata, whereas V. elaeomelaena, as we currently 
know it inhabits exclusively basic substrata. 


SPECIMENS EXAMINED. POLAND. SUDETY MTS, 
Göry Stolowe Mts, Sokotöwka near Polanica, Ka- 
mienna Göra Mt. on inundated siliceous pebbles in 
stream, 650 m, 4 March 1959, J. Nowak (KRAM-L 
19484). — WESTERN CARPATHIANS, Beskid Slaski 
Mts, Podmagurka, on pebbles in stream near the road 
to Szczyrk, 600 m, 28 June 1964, J. Kiszka (KRAP); 
Szczyrk, in stream by a forest, 560 m, 28 June 1964, 
J. Kiszka (KRAP); S slope of Mate Skrzyczne Mt., 
in stream, 860 m, 1 Sept. 1964, J. Kiszka (KRAP); 
Potok Lesna stream, 570 m, 11 Sept. 1962, J. Kiszka 
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(KRAP); Malinowska Skala, on pebbles in stream in 
the Dolina Malinowka valley, 800 m, 8 Sept. 1962, 
J. Kiszka (KRAP); Potok Malinowski stream, on peb- 
bles in water, 650 m, 6 Sept. 1962, J. Kiszka (KRAP); 
Cieslar Mt., E slope, on siliceous rocks in stream, 
820 m, 9 July 1963, J. Kiszka (KRAP); N slope of 
Mt. Koscielec, in Potok Koscielec stream, 820, 865 m, 
10 and 11 Sept. 1962, J. Kiszka (KRAP); valley of 
Potok Dziechcin stream, in water on pebble, 530 and 
660 m, 13 June 1963, J. Kiszka (KRAP); Malinöw Mt., 
SW slope, on pebbles in stream, 890 m, 8 Sept. 1964, 
J. Kiszka (KRAP); Czarna Wisełka stream, on pebbles, 
790 m, 6 Aug. 1962, J. Kiszka (KRAP); on E slope of 
Tyniok Mt, in stream, 760 m, 5 Aug. 1962, J. Kiszka 
(KRAP); Beskid Zywiecki, Mts, Rysianka Forest Re- 
serve near Spotnica Wielka, on submerged sandstone 
boulders in little streamlet on N-facing forested slope, 
ca 1080 m, 10 Sept. 1970, J. Nowak (KRAM-L 23423); 
on pebbles in Potok Radecki stream, ca 700 m, 5 Aug. 
1964, J. Nowak (KRAM-L 11924, 14473); Lipowska 
Mt., in stream, ca 1250 m, 27 Sept. 1964, J. Nowak 
(KRAM-L 16588); Szeroki Kamieniec, on pebbles in 
stream, ca 1100 m, 6 Sept. 1964, J. Nowak (KRAM-L 
16517); Beskid Wyspowy Mts, Polana Skalne glade 
below Hala Jasień meadow, on sandstone pebbles in 
stream, ca 1000 m, 18 Aug. 1966, J. Nowak (KRAM-L 
29913); Cwilin Mt., on pebbles in stream, ca 1000 and 
1020 m, Aug. 1966, J. Nowak (KRAM-L 4801, 4623); 
Beskid Maly, Targoszöw near Krzeczöw, on sandstone 
pebbles in stream, ca 500 m, 26 Aug. 1961, J. Nowak 
(KRAM-L 40145); in valley on E slope of Leskowiec 
Mt., on sandstone pebbles in stream, ca 500 m, 27 
Aug. 1961, J. Nowak (KRAM-L 40144, 19346); 
Row Podtatrzanski trench, Las Capowski forest near 
Murzasichle, on submerged granite boulders in little 
streamlet on N-facing forested slope, ca 1000 m, 2 Aug. 
1971, J. Nowak (KRAM-L 49540; LBL); Tatra Mts, 
Dol. Chochotowska, Chocholowski Potok near Nizna 
Jarzabcza Polana, 1130 m, 15 July 2004, B. Krzewicka 
2742a (KRAM-L 50163); Dolina Chocholowska valley, 
in Potok Chocholowski stream on granite boulders, ca 
1010 m 16 July 2004, B. Krzewicka 2766c (KRAM-L 
50170); Polana Huciska glade, in stream, 975 m, 16 July 
2004, B. Krzewicka 2731c (KRAM-L 50169); Wielkich 
Koryciskach, 960 m, 16 July 2004, B. Krzewicka 2705d 
(KRAM-L 50167); Dolina Koscieliska valley, in stream 
below Ornak hut, ca 1085 m, 15 July 2004, B. Krzewicka 
2784a (KRAM-L 50159); in stream above Ornak hut, ca 
1100 m, 15 July 2004, B. Krzewicka 2621a (KRAM-L); 
Dolina Rybiego Potoku valley, in Rybi Potok stream on 
granite rock, near Zakret, ca 1210 m, (KRAM-L 50160); 
26 July 2004, B. Krzewicka 2962 (KRAM-L 50160); 


Gorce, Turbacz Nature Reserve, in Potok Turbacz stream 
on sandstone pebbles, 920 m, 1996, P. Czarnota (GPN 
1347); Pogörze Roznowskie foothills, N slope of Majdan 
Mt., on pebbles in stream, ca 400 m, 21 June 1971, 
R. Kozik (KRAP). — EASTERN CARPATHIANS, Biesz- 
czady Mts, Moczarne Reserve near Rawka, in stream, 
840 m, 1999, J. Kiszka & R. Koscielniak (KRAP). 


ACKNOWLEDGEMENTS. The authors are grateful to Dr. 
Pat Wolseley, Dr. Urszula Bielezyk, Dr. Lucyna Sliwa 
and Dr. Marcin Piatek for constructive comments on 
the manuscript. Thanks are also due to Dr. Maria Kos- 
sowska for her help with the old German label data, 
and to the Curators of BDPA, GPN, KRAM-L, KRAP, 
LBL and UGDA for kindly allowing us to study fresh- 
water Verrucaria material. This study was supported 
by the National Foundation for Scientific Research for 
2004-2006 (MNil, grant 2 P04G 017 26). 


REFERENCES 


BIELCZYK U. 2003. The lichens and allied fungi of the Western 
Carpathians. In: U. BIELCZYK (ed.), The lichens and allied 
fungi of the Polish Carpathians — an annotated checklist, 
pp. 23-232. W. Szafer Institute of Botany, Polish Academy 
of Sciences, Kraków. 


BIELCZYK U., LACKOVIČOVÁ A., FARKAS E. E., LÖKÖS L., 
LIŠKA J., BREUSS O. & KONDRATYUK S. Y. 2004. Check- 
list of lichens of the Western Carpathians. Biodiversity of 
the Carpathians. 1. W. Szafer Institute of Botany, Polish 
Academy of Sciences, Kraków. 


CLERC P. 2004. Les champignons lichénisé. Catalogue bibli- 
ographique complete par des données sur la distribution 
el l’édes espèces. Cryptog. Helv. 19: 1-320. 


CZARNOTA P. 2000. The lichens of the Gorce National Park. 
Part I. List and distribution of the lichen species Parki 
Narodowe i Rezerwaty Przyrody 19(1): 3-73 (in Polish 
with English summary). 


DIEDERICH P. & SÉRUSIAUX E. 2000. The lichens and liche- 
nicolous fungi of Belgium and Luxembourg. An anno- 
tated checklist. Musée National d’Histoire Naturelle, 
Luxembourg. 


EITNER E. 1911. Dritten Nachtrag zur Schlesischen Flechten- 
flora. Jahresber. Schles. Ges. Vaterl. Cult. 88(1): 20—60. 


ESSLINGER T. L. & EGAN R. S. 1995. A sixth checklist of 
lichen-forming, lichenicolous and allied fungi of the 
Continental United States and Canada. Bryologist 98(4): 
467-549. 


FALTYNOWICZ W. 1992. The lichens of Western Pomerania 
(NW Poland). An ecogeographical study. Polish Bot. 
Stud. 4: 1-182. 


130 


POLISH BOTANICAL JOURNAL 52(2). 2007 





FALTYNOWICZ W. 1993. A checklist of Polish lichen forming 
and lichenicolous fungi including parasitic and saprophytic 
fungi occurring on Lichens. Polish Bot. Stud. 6: 1-65. 


FALTYNOWICZ W. 2003. Polish lichens and lichenicolous 
fungi. An annotated checklist. Biodiversity of Poland. 6. 
W. Szafer Institute of Botany, Polish Academy of Sci- 
ences, Krakow. 


HAFELLNER J. & TURK R. 2001. Die lichenisierten Pilze Oster- 
reichs — eine Checkliste der bisher nachgewiesenen Arten 
mit Verbreitungsangaben. Stapfia 76: 3-167. 


HAWKSWORTH D. L. 1989. Notes on aquatic species of Ver- 
rucaria in the British Isles. Lichenologist 21(1): 23-28. 


HAWKSWORTH D. L., MCCARTHY P. M. & FLETCHER A. 1992. 
Verrucaria Schrader (1794). In: O. W. PURVIS, B. J. COP- 
PINS, D. L. HAWKSWORTH, P. W. JAMES & D. M. MOORE 
(eds), The Lichen Flora of Great Britain and Ireland, pp. 
630-644. Natural History Museum Publications with the 
British Lichen Society, London. 


KISZKA J. 1967. The lichens of the Silesian Beskid. Rocznik 
Naukowo-Dydaktyczny WSP w Krakowie, Prace z botaniki 
28: 3—91 (in Polish with English summary). 


KISZKA J. 1979. Flora porostów (Lichenes) okolic Pustyni 
Błędowskiej. Studia Ośrodka Dokumentacji Fizjogra- 
ficznej T. 349-377. 


KISZKA J. 2000. New lichen species in the Pieniny Mts. Part 
II. Fragm. Florist. Geobot. Polonica 7: 277-279 (in Polish 
with English summary). 


KISZKA J. 2002. The lichens and the bio-ecological conditions 
of the Arboretum Cisowa (Przemyśl Foothills, SE Poland). 
Arboretum Bolestraszyce 9: 47—67 (in Polish with English 
summary). 


KISZKA J. & KOŚCIELNIAK R. 2001. New and rare lichen 
species in the Bieszczady National Park and its environs. 
Part III. Roczniki Bieszczadzkie 9: 27-32 (in Polish with 
English summary). 


KOZIK R. 1977. The lichens of the Rożnów-Ciężkowice Foot- 
hills (Polish Western Carpathians). Fragm. Florist. Geobot. 
23(2): 215-252 (in Polish with English summary). 


KRAWIEC F. 1933. Beiträge zur Kenntnis der Flechten Pome- 
rellens. Acta Soc. Bot. Poloniae 10(1): 25—47 (in Polish 
with German summary). 


KRAWIEC F. 1938. Die epilithische Flora der erratischen Blöcke 
Westpolens. Prace Komis. Mat.-Przyr., Ser. B, Nauki Biol. 
9(2): 1-255 (in Polish with German summary). 


KRISTINSSON H. 2002. Checklist of lichens and lichenicolous 
fungi of Iceland. http://www.checklists.de. 


KRZEWICKA B. 2006. Aquatic species of Verrucaria in the 
stream Chochotowski Potok in the Tatra Mts. In: Z. MIREK 
& B. GODZIK (eds), Tatrzanski Park Narodowy na tle in- 
nych gorskich terenow chronionych. 2: 39-44. Tatrzanski 
Park Narodowy, Polskie Towarzystwo Przyjaciół Nauk 


o Ziemi, Oddział w Krakowie, Krakow — Zakopane (in 
Polish with English summary). 


KRZEWICKA B. & GALAs J. 2006. Ecological notes on 
Verrucaria aquatilis and V. hydrela in the Polish Tatry 
Mountains. In: A. LACKOVIČOVÁ, A. GUTTOVÁ, E. LISICKÁ 
& P. LIZON (eds), Central European lichens — diversity and 
threat, pp. 193-204. Mycotaxon Ltd., Ithaca. 


KRZEWICKA B., STOYKOV D. Y. & NOWAK J. 2007. New and 
noteworthy species of Verrucaria from Bulgaria housed in 
KRAM-L herbarium. Mycol. Balcanica 4(3): 131-134. 


LIPNICKI L. 1993a. New and interesting species in Borach 
Tucholskich. Fragm. Florist. Geobot. 38(2): 707-714 (in 
Polish with English summary). 


LIPNICKI L. 1993b. A contribution to the lichen flora of the 
Drawiński Park Narodowy. Fragm. Florist. Geobot. 38(2): 
697-706 (in Polish with English summary). 


LLIMONA X. & HLADUN N. 2001. Checklist of the Lichens and 
lichenicolous Fungi of the Iberian Peninsula and Balearic 
Islands. Bocconea 14: 5-581. 


MOTYKA J. 1926. Die Pflanzenassoziationen des Tatra-Ge- 
birges. VI Teil: Studien über epilitischen Flechtengesell- 
schaften. Bull. Int. Acad. Polon. Sci., Cl. Sci. Math., Ser. 
B 3(4): 189-227. 


MOTYKA J. 1927. Addenda ad floram lichenum montium 
Tatrensium. Pars II. Spraw. Komis. Fizjogr. 61: 1-16 (in 
Polish with Latin summary). 


NIMIs P. L. & MARTELLOS S. 2003. The second checklist of 
the lichens of Italy, with a thesaurus of synonyms. Mono- 
grafie 4. Museo Regionale di Scienze Naturali, Saint-Pierre 
— Valled’ Aosta. 


Nowak J. 1961. The lichens of the Kraköw-Czestochowa 
Upland. Monogr. Bot. 11(2): 1-128. 


Nowak J. 1965. The lichens of the Beskid Maty (Polish 
Western Carpathians). Fragm. Florist. Geobot. 11(3): 
421-462 (in Polish with English summary). 


Nowak J. 1967. The lichens of the Wielun Upland. Acta Mycol. 
3: 209-242 (in Polish with English summary). 


Nowak J. 1971. Lichenes Poloniae Meridionalis Exiccati. 
Fasc. I-IV (No. 1-100). Fragm. Florist. Geobot. 17(4, 
Suppl.): 5-29. 


Nowak J. 1995. Lichenes Poloniae Meridionalis Exsiccati. 
Fasc. IX—X (No. 201-250). Instituto Botanico Academiae 
Scientiarum Polonae, Cracoviae. 


Nowak J. 1998. The lichens (lichenized fungi) occurrence in 
the Beskid Wyspowy, Beskid Zywiecki, Pasmo Jatowca 
Ranges and the Babia Gora Massif. Monogr. Bot. 83: 1-131 
(in Polish with English summary). 


Nowak J. & TOBOLEWSKI Z. 1975. Porosty polskie. Opisy 
i klucze do oznaczania porostów w Polsce dotychczas 
stwierdzonych lub prawdopodobnych. Państwowe 
Wydawnictwo Naukowe, Warszawa — Kraków. 


B. KRZEWICKA & J. KISZKA: VERRUCARIA ELAEOMELAENA AND V. FUNCKH IN POLAND 131 





SANTESSON R., MOBERG R., NORDIN A., TONSBERG T & VITI- 
KAINEN O. 2004. Lichen-forming and lichenicolous fungi 
of Fennoscandia. Museum of Evolution, Uppsala Univer- 
sity, Uppsala. 


SERVIT M. 1954. Československé lišejníky čeledi Verrucaria- 
ceae. Československá Akademie Věd, Praha. 


SWINSCOW T. D. V. 1968. Pyrenocarpous lichens: 13. Fresh- 
water species of Verrucaria in the British Isles. Licheno- 
logist 4: 34-54. 


THüs H. 2002. Taxonomie, Verbreitung und Ökologie silicoler 


Süßwasserflechten im außeralpinen Mitteleuropa. Biblioth. 
Lichenol. 83: 1-214. 


WIRTH V. 1972. Die Silikatflechten-Gemeinschaften im au- 
Beralpinen Zentraleuropa. Diss. Bot. 17: 1-306. 


WIRTH V. 1980. Flechtenflora. Eugen Ulmer, Stuttgart. 


WIRTH V. 1995. Die Flechten Baden-Wiirttembergs. Verlag 
E. Ulmer, Stuttgart. 


ZAHLBRUCKNER A. 1921. Catalogus Lichenum Universalis. 
I. Borntraeger, Leipzig. 


Received 23 March 2006 


